Sequential model of phage PRD1 DNA delivery: active involvement of the viral membrane.
DNA translocation across the barriers of recipient cells is not well understood. Viral DNA delivery mechanisms offer an opportunity to obtain useful information in systems in which the process can be arrested to a number of stages. PRD1 is an icosahedral double-stranded (ds)DNA bacterial virus with an internal membrane. It is an atypical dsDNA phage, as any of the vertex spikes can be used for receptor recognition. In this report, we dissect the PRD1 DNA entry into a number of steps: (i) outer membrane (OM) penetration; (ii) peptidoglycan digestion; (iii) cytoplasmic membrane (CM) penetration; and (iv) DNA translocation. We present a model for PRD1 DNA entry proposing that the initial stage of entry is powered by the pressure build-up during DNA packaging. The viral protein P11 is shown to function as the first DNA delivery protein needed to penetrate the OM. We also report a DNA translocation machinery composed of at least three viral integral membrane proteins, P14, P18 and P32.